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LOCATION-SPECIFIC IN-VEHICLE FREQUENCY TUNING DATA 

Rodric C. Fan 



BACKGROUND 

1 Field of the invention 

Embodiment, pertain to in-vehicle radio frequency signal 
reception, and more particularly to providing signal tunrng 
information for signal reception areas in which the vehicle , 
located. 

2. Related art 

Many motor vehicles (e.g., automobiles, trucks) are 
equipped with radio receivers that receive radio signals from 
commercial radio broadcast stations .e.g., AM. ™> ■ 
receivers are typically equipped with means (e.g., conventional 
pushbuttons located on the receiver's front panel, that allow a 
radio listener to select one of several preselected radro 
frequencies for tuning and listening to content carried by the 
signal. At a particular geographic position, therefore the 
listener may choose among several preselected commercial radio 
broadcast stations whose radio signal reception areas encompass 

xrrr 1 illustrates motor vehicle lu 
the receiver's position. FIG. 1 illusrra 

-i o r>f a sianal broadcast by 
operating within reception area 12 of a signa 

commercial broadcast transmitter 14. When in reception area 12, 
an occupant of vehicle 10 presses a pushbutton to select the 
signal frequency of transmitter 14. 

Since the number of available preselected tuning 
frequencies is typically limited, when a motor vehicle is moved 
outside the signal reception areas of the broadcast stations 
whose frequencies have been preselected by the listener, the 
listener must then manually select broadcast signal frequences 
for new signal reception areas. As illustrated in FIG. 1, for 
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, . -i _ in travels (depicted by the arrow) beyond 
example, as vehicle 10 trave v manua llv tune 

^ 12 the listener must find (e.g., manually tun 
rprpntion area une J -" 

It is oLte discover one 

_ of a home listening area (e.g., area 

::: ill — b^t «~ 

n which the lis-er is interested. «a 
radio receivers have a frequency scan feature, this feature 

en does net loc* on to low power broadcast station signals, 
or to signals in acceptable but weak signal reception areas, 
or th scan feature locks on to a station during broadc as to 
an ' advertisement or other non-content related sub e » - 

the listener is unable to determine the commercial broadcast 

„ rock and roll music, classical music, 
content format (e.g., rock ana i vehicle 
news) of the locked,on signal. A listener traveling m vehicle 
To who normally listens to classical music in home reception 
area » must then tune to many different frequencies , in 

,. 1B in or der to continue listening to, for 
option areas i o ^ ^ ^ ^ ^ 

re^ on are^S »d who wants to receive local information 
7e g motor vehicle traffic information for highways within 

wi» have a difficult time determining which broa ca t 
5 stations within area IS transmit such local informa ~» 
therefore desirable to provide a way for a motor vehi , « ^ 
listener to determine what radio frequencies * 
particular geographic location, and furthermore to identify 
stations that broadcast in certain subject format categories 



the location. 



SUMMARY . . , M inc i u des a location unit, 

A radio signal receiving system includes a 

^ a nd a receiving unit. Radio signal 
frequency selection unit, and a recei y 
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tuning data 1. loaded into the selection unit. The tuning data 
includes data for tuning to particular radio signal freezes 
and the reception area for each signal. The location unit 
determines the receiving system's geographic position and passes 
the position information to the frequency selection unit. The 
selection unit then determines in which radio signal reception 
areas the system is located. In some embodiments the tuning 
information is grouped by radio signal content categor.es such 
that the selection unit may select tunable frequences in one 
more particular content categories as the system is moved 
through changing signal reception areas. In some embodiments 
the tunable content categories, and/or information about the 
tunable signals, are output as a menu for listener selection. 
In other embodiments, tuning to receive a particular content 
category is automatic upon reaching a new reception area. 

BRIEF DESCRIPTION OF THE DRAWINGS 

PIO. 1 is a diagrammatic plan view of several radio signal 

reception areas. 

FIG. 2 is a diagrammatic view of an embodiment of the 

invention. 

FIG. 3 is a diagrammatic perspective view of several 
satellite radio signal reception areas. 



DETAILED DESCRIPTION 

FIG 2 is a functional block diagram of an embodiment of 
the invention. As depicted in FIG. 2, receiving system 
positioned in a motor vehicle, represented by dashed line 101. 
System 100 includes location unit 102, frequency selection 
unit 104, receiving unit 106. and listener interface 108 . 

In some embodiments location unit 102 is a conventional 
giobal positioning syste m (GPS) receiver that receives 
signals 110 from satellites in GPS constellation 112 
Signals 110 include pseudo-range information that location 
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unit 102 uses to conventionally determine the geographic 
position of system 100. Information 114 identifying 
system 100' s position is output from location unit 102 to 
frequency selection unit 104. In other embodiments location 
unit 102 determines geographic position by using corrected GPS 
information received from local GPS correction stations (not 
shown). U.S. Patent No. 5,959,577 discloses the use of GPS 
correction stations and is incorporated herein by reference. In 
still other embodiments location unit 102 determines geographic 
position by using conventional information in a signal received 
from conventional cellular wireless (radio) communications 
system tower 116. For example, a conventional cellular 

0 telephone handset (not shown) is electrically coupled to 
location unit 102 so that unit 102 receives and/or determines 

□.5 position information from signals transmitted by cellular 

communications system antenna tower 116. In this instance, 
system 100' s location is determined to be within the signal 
T reception area of signals transmitted from tower 116. 
l f_ Selection unit 104 receives position information 114- ' J™ 

□20 location unit 102. Selection unit 104 also receives frequency 
B tuning data 120 from database 122 and stores the data 120 in - 

1 conventional memory 124. Tuning data 120 is described in detail 
below. Various procedures are used to transfer (download) 
tuning data 120 from database 122 to memory 124. For example, 
in some instances the information is transferred using a 
conventional direct wired electrical connection (e.g., coupled 
to a computer via a cable) . In other instances tuning data 120 
is transferred via a conventional link through the Internet 
(network of interconnected networks having its origin in 
research done by the United States Advanced Research Projects 
Agency) . Frequency selection unit 104 includes a conventional 
microprocessor/microcontroller and, as described below, uses 
position information 114 and tuning data 120 to select the 
frequency of a transmitter having a signal reception area within 
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receiving unit 106. izer 12 8 uses data 126 

ln »«e events inter£ace 108. Oc— — 

lis tener —as »o fro. - ^ 132 out put on 

ar e m ade in response » 3ubject ca te g ory menu, 

interface 108. such as a ion unit 104. 

received by interface 108 tr» ^ o£ £tequen cy 

TABLE I shows an tuning data 120 x. 

tunin. data 120. A. ^ and hy graphic area. 

arrang ed by sublet content =. ^ ^ ^ possible 

The content =ate 9 ories - ^ _ o£ ma „y P°— ^° 
, dories. The— ^ * ^ lable „. S . o— 

— ~* fancies are not United to sisnais 

ra dio ^—^rtrans^ission for., hut - --r to 
having one partxcular oomnercia l FM rad,o, AM 

eevera! broadcast forms such broadcast services 

overrent weather reports or othe ^ audlo 

in rX» -f — radio broadcast 
programming or siae 
transmission frequencies. 
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1 — ^ 'anal coverage 

Z^. is the «»- iSS ^ "; cul «, centered 

** ge ° 9r tses the "^ ius C hat is 

area . X„ — location, «*» ■ « t . 

^"^Is t satellite .««-» ^ ground ai* » 
cas es, such as ^ ^ centered , c area 1S a 

circular geograph! caseB the g 

° che satellite £ or » ^ 

^re e-*« shap- ^ recept ion. ^ ^ two 

— °\ n «*» I. cl-i" 1 ™f; roll ^sic on three 

*" Tin geograp hi= -a K. - ^ ^ 

veneres -J rele vant to a* 

frequences, **= £req uency, and clas sical 

, C ra«ic — "J^cv. m S-*"*^ „usic on three 
in£ or*ation ^ £re!Ije ncy. ^ vehic le 

mu si= is available ^ to ar ea Mr 

.regencies, loc- £requenoy , but no loc ^ 

20 intonation « • ies , roc* * xo in£oCT atron 

i3 available on t- co are a C) in£or mation 

nr ; e s) r depending 
categories; , 
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Referring again to FIG. 1 and continuing this example of 
tuning data 120, TABLE I geographic area A corresponds to 
broadcast reception area 12. area B to 16. and area C to 18^ 
System 100 provides the occupant of motor vehicle 10 who wants 
to listen to classical music while traveling through areas 
12 16. IS with classical music signal tuning information in all 
three areas 12. 16. IS. While in reception area 12, selection 
unit 104 (FIG . 2) outputs the two area 12 classical music 
f regencies as selected information 132. The listener inputs a 
command 130 to selection unit 104 which, in response to the 
command, outputs selected tuning data 126 to receiving unit 106. 
Keceiving unit 106 then tunes to the selected frequency and 
outputs the signal content to the listener. Similarly, » 
reception area 16 the one classical music frequency is made 
available for selection and is output as data 126. And HKewise 
in reception area 18, the two available classical music 

•i 1,1= for- selection, and the selected 
frequencies are made available for select! , 

frequency is output as data 126. Frequency tuning for the other 
content categories is similarly made available for selection as 
vehicle 10 passes through areas 12,16,18. 

in some embodiments the broadcast content categories made 
available in frequency tuning data 120 are customized to a 
particular user preference. For example, a particular user 
accesses via the Internet a site on the world-wide-web that 
includes many content categories for the radio signal reception 
areas. The particular user selects one or more content 
categories of interest (e.g.. classical music, local traffic 
information, local weather information, on the web site. The 
frequency tuning information is then formatted (using, e.g a 

with the web site) and downloaded 
) conventional server associated with the we 

as data 120. . na 

mailable content categories are output using interface 108 
as, for example, a menu of categories. In some embodiments the 
o^put is made using a conventional visual display (e.g.. liquid 
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crystal, while in other embodiments the output is audible using 
a conventional audio output (e.g., synthesized or digitally 
recorded speech, . The user then selects the content "^oryhe 
or she wishes to tune by using, for example, manual pushbutton 
inputs or verbal commands received by a conventional voice 
recognition system included in interface ICS. This selection is 
output to selection unit 104 as command 130 . 

!„ some embodiments interface 108 also outputs as a menu 
the particular available frequencies for the reception area xn 
which system 100 is currently located. Thus the listener may 
.elect among the available frequencies for a particular content 
category by using, as before, manual or verbal commands that 
transformed and output as command 130. In some embodiments 
tuning data 120 includes a brief description giving more 
specific broadcast format information for each available 
frequency. Thus when the listener selects, for example, the 
rock * roll content category, interface ICS outputs to the user 
that one roc, . roll broadcast station format is "classic rock 
another station is "oldies," and still another station format 
•modern rook." Thus available frequencies in one or more 
particular content categories may be continuously updated for 

listener selection. 

In other embodiments, however, when system 100 leaves one 
signal reception area in which the listener is receiving output 
in a particular content category, selection unit 104 
automatically selects a frequency in the same particular content 
category when entering the new signal reception area. Thus the 
listener continuously receives output in a particular content 
category. Tuning to new signals in some instances may be 
, prompted by geographic position, or in other instances by 
received signal strength. One particularly worthwhile 
application of this automatic tuning feature is providing 
localized (e.g.. within cellular communications cells near the 
listener's position) coverage area motor vehicle traffic 
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information to drivers. Drivers entering a city from one 
direction, for example, are typically unconcerned with traffic 
conditions on the opposite side of the city. Thus by using 
system 100 a driver may receive vehicle traffic information 
5 within, for example, 3 0 minutes of driving time from the present 
location . 

Some embodiments of this invention are used to provide 
frequency tuning data for commercial direct satellite broadcast. 
Referring to FIG. 3, communications satellite 150 broadcasts on 
10 one or more radio frequencies for wide geographic reception area 
151 on the surface of the earth 152. Satellite 150 also 
transmits three "spot" radio frequency beams aimed at different 
f = : points on the earth 152. These spot beams carry, for example, 
3 information relevant to the small frequency reception area on: 
the earth. As shown in FIG. 3, radio frequency beam 154 has 
reception area 156, beam 158 has reception area 160, and beam 
162 has reception area 164. Reception areas 156,160 are 
adjacent, and so the beams 154,158 frequencies are different to 
prevent signal interference. Reception area 164 is distant from 
reception area 156, and so beams 154,162 may have the same radio 
frequency. Motor vehicle 10 receives tuning information for 
3 beams 154,158,162 as it travels through reception areas 

156,160,164, respectively, as well as tuning information for 
area 151. 

25 The present invention is not limited to the specific 

embodiments discussed above. For example, other embodiments may 
be used to provide coverage for maritime vessels or aircraft. 
Furthermore, embodiments are not limited to receiving audio 
information, but may be used to receive, for example, video, 

30 text, or information for synthesized speech output. 
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